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IK THE UNITED STATUS P ATENT A TRADEMARK OlffilCT 
EST RE APPLICATION OP: 



YASUO SUZUKI ET AL 
SERIAL NO. 09/679,480 
PILED: OCTOBER 5, 2000 



EXAMINER: J. DOTE 



GROUP ART UNIT: 1753 



FOR: ELECTROPHOTOGRAPHIC 
PHOTORECEPTOR AND 
ELECTROPHOTOGRAPHIC IMAGE 
FORMING METHOD AND 
APPARATUS USING THE 
PHOTORECEPTOR 



DBCLARATTQM TIMTVRP yj G J.tt $1.1^? , ^ 



ASSISTANT COMMISSIONER FOR PATENTS ^ ^ 

WASHINGTON, D.C. 20231 



SIR: 

Now comgs — ^fft^Q — ?A^iu ,, &e undersigned, who deposes and states 

that 

1. I am a graduate o£_. Sodoku, iW^/wtj. ^ 

rma^Tv/}/ degree in the year /9&2> 

2. I have been employed bv fj^tiA fnr /r y«,^ ag 
a ^Wfy>»tfr»t *nfjmpfi> minefield of ^fc^fc^ify. 

3. I am an inventor in the above-identified application. 

4. I nave read and understand U.S. Patent 6,136,483 to Suzuki et *yl C&m&T). 
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5. la order to more clearly show the differences in black spot formation between the 
examples and comparative examples in the above-identified application and Suzu ki's 
examples, the formulation and evaluation methods for the respective examples and 
comparative examples axe described below in paragraphs 6-12. 

6. Examples 8 to 15 of Sngnki 

Substrate: a cylinder having a diameter of 80 mm and a length of 359 nam 
(Undercoat layer) 

Formulation: titanium oxide/alkyd^melainine resin 

Solvent methyl ethyl ketone 

Thickness: 4.5 \im 

Drying condition: 130 °C, 20 minutes 
(Charge generation layer) 

Formulation: asymmetric disazo pigment/T-fbim metal-free 

phthalocyanine/birtyral resin (S-lec BL-1) ~ 4/2/2.4 by weight 
Solvent cyclohcxanone 
Thickness: 0J2 |*m 

Drying condition: 130 °C a 10 minutes 
(Charge transport layer) 

Formulation: hydrazine compound (Examples 8 and 9yZ-fonn 
polycarbonate « 7/10 

stilbene compound (Examples 10 to IS) 

Solvent tetrahydrofuran 

Thickness: 25 pm 

Drying condition: 130 °C, 15 minutes 
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(Evaluation method) 

Image forming apparatus: 3MAGIO MF530 

Environmental couditioa: 25 *C 50% RH 

Original document a chart having an image area of 5% 

Number of produced copies: 50,000 sheets (successively produced) 

Evaluation method of black spot; the number of copies in which a black spot 
of 0.1 mm or larger is present in an area of 1 cm 3 . 
7. Comparative Examples 5 and 13 in the Present Atrolf cation 
Substrate: a cylinder having a diameter of 30 mm and a length of 34 0 mm 
(Undercoat layer) 

Formulation; titanium oxide/alkyd-melaraine resin 

Solvent methyl ethyl ketone 

Thickness; 3,0 pax 



Drying condition: 130 °C, 20 minutes 
(Charge generation layer) 

Formulation: asymmetric disazo pigmentAc-form metal-free 

phthalocyaiune/bxtfyral resin (S-lec BM-S) 4/3/1,4 by weight 
Solvent cyclohexanone 
Thickness: 0.2 tun 

Drying condition: 130 °G, 10 minutes 
(Charge transport layer) 

Formulation; stilheoe compound/Z-form polycarbonate = 7.5/10 
Solvent toluene 
Thickness: 28 iim 
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Drying condition: 130 °C, 25 minuted 

(Evaluation method) 

Image forming apparatus: IMAGIO MF250 

Environmental condition: 25 °C SO %RH 

Original document: a chart having an image area of 5 % 

Number of produced copies: 50,000 sheets (successively produced) 

Evaluation method of black spot: the number of copies in which a black spot 

of 0.1 mm or larger is present in an area of 1 cm 2 

8. Black spots were not observed even in the 50,000 th copy image in the guzuki 
Examples, but black spots were observed in the 38,000 th image (or 35,000* image) in the 
Comparative Examples of the present application. The reasons for this are discussed in 
paragraphs 9-12 below. 

9. One reason is that the undercoat layer, which is thicker in the Suzuki Examples 
(4.5 jim) than in the present Comparative Examples (3.0 jim), has a charge blocking 
property, The thicker the undercoat layer, the better the black spot resistance, 

10. More importantly* the reason for the difference in black spot formation is the 
difference in the respective photoreceptor diameters used in Sngiilcf and the present 
application. The diameter of the photoreceptors used in Suziflq is 80 mm^but the diameter of 
the photoreceptors used for the Comparative Examples in the present application is 30 mm. 
A-4 sized copies were used in both SraEiikt and the present application, although this is not 
described in either the present application or SuzuJd. With an A-4 sized copy, a length of 
about 27 cm is needed for each photoreceptor to produce one copy (i.e., 21 cm (width A-4 
paper) + distance between the end of one copy and the beginning of the next copy). 
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11. Therefore, when the Suzukj photoreceptor (having a diameter of 80 mm) 
produces 50,000 images, it revolves about 53,742 times ((27 cm * 50,000)/(8 cm x 3.14)), la 
contrast, the photoreceptor used in the present application revolves about 143,3 12 time* to 
produce 50,000 images, because it ha3 a diameter of 30 mm. In other words, the surface of 
the photoreceptor having a diameter of 30 mm is exposed to hazards by a factor of 2.67 times 
greater than that of the Suzuki photoreceptor having a diameter of 80 t w u When black spots 
are observed from the 38,000 th image in the Comparative Examples of tbe present 
application, it is nearly equivalent to black spots being observed from about the 100,000* 
image in the Suzuki Examples. Therefore it is reasonable that black spots are not observed 
even in the 50,000 th image in the Suzuki Examples, 

1 2. The evaluation conditions in the present application are more severe ft***™ those 
used in Suzuki, and this is the main reason for the difference in black spot formation. By 
using a sulfur-containing antioxidant in the photosensitive layer in accordance with the 
ptesent invention, the resultant photoreceptor has excellent durability. 

13. The undersigned petitioner declares further that all statements mafo hereto of his 
own knowledge are true and that all statements made on information and belief are believed 
to be true; and farther that these statements were made with the knowledge that willfW felse 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of this application or any patent issuing thereon, 

14. Further deponent saith not. 




Signature' 
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